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PROBLEM TO BE SOLVED: To provide a 
substrate for a semiconductor device with 
which a sufficient resin bonding strength can 
be maintained, even after a reliability testing of 
temperature cycle test, etc., by improving the 
resin bonding strength on a substrate of W 
and/or Mo-Cu alloy. SOLUTION: This 
substrate is provided with a substrate 
consisting of a Wand/or Mo-Cu alloy, an Al 
coated layer consisting of crystal grains of 0.1 
to 10 &mu m diameter and an oxide layer of 10 
to 800 &angst thickness which is formed by 
natural oxidation of the surface of the Al- 
coated layer. This substrate 1 is jointed by the 
members of various kinds of package main 
bodies 2, etc., and resin 3, and it maintains a 
resin joint strength which is suitable for 
practical use even after reliability testing. 
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[f&frSl] WM/XliMoi:CuJ:*M»i:t 
Z-S&frZZzmttt. WMM<0'J>1Z< tt>-WlcBf$. 
?Wc> Al*M»tU tiimtfO. 1 -1 0 fim(0 
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g5l§£a<Rma x70. 1 ~ 2 0 fi mT'J&S C 
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[0 0 0 4] Lft»U jfi^»ct>v>T{±, jfcgigSt/W 

[0005] frfrz>®m&&m<vm&. «f*^e.46o# 
^tLTii^fflanTv^N i ^a u«— jKwtcaiig 

Tf±. ®8I^ffi<D-OHfi£&Jggffi<D-Ogfc<D7kfSI 
^tfilHTSS^ Ni^AuliglC-Ol*^ 

1C, -6 5°Ci: + 1 5 01C<D?g|g(C3SStcae>t-taS-9- 

<<>?tvim&. aei 2 it> fg*f?gg (rh) 100 
20 %, 2ftjE©ttffifca&-rpcTssK, j&swissn 

2 5t> 8 5%RH, 2§(ffi<9#f£lC£e>-rH A S TtS 

[0006] ®mm&&<Dm^&mtmtLTit, 

A 1 -f»C utcfc^Tt, >W**f©e*SIHfcJRi:SMBfc 
T'&1\ ac/i, Cu-WMCu-MoiOWM/X 

[0 0 0 7] 

iO^S^SI^niV^o fflMtfcf* #HP86 1-2 9 
5 6 9 2 ^f8K.tf #011886 1 -2 9 5 6 9 3^$8K 

KJP^tf 5 0 0 /imfUgSTtDA 1 W*mmXli.*i>i2 
[0 0 0 8] LfrU CW3&T*«U A 1 BItWS 
TWS^, A 1 *-r>#«7j<^tt046o^^*^>/c:J6, 
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mmtfmMT&Zo core*, mmmz&zk 
i m&wmsi a i mmm<on&M'm<o%imz£. 
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C0 0 1 0] RfB8¥4-3 2 5 7 7^fBKtt. A 1 X 

L<tt£?ut{k**u bbmk2 o~6 omm%<Dm.m 

zsm-tzmfr 1 0 0 0 A&L±<0&m*&f&ls. £<D& 

[0 0 1 1] #11835 7- 1 6 0 6 3 l^SSlCfe. ± 
s&tm&O^ttlc&t). Ra* ( 2/im«±OAltc^ 

fc, &BP36 0-6 5 5 5 O^mcit. S i Cm<D# 
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X. «Bfc<D»^fcJ3tt*lS*B«**«U 
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[0 0 15] 
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-aSi:^< BB-r*'c i:^#ihJ6fe 0 
[0 0 17] HP-B» BB«fc«k0««±K:A lXf±A 1 
**0«BB*»«-r*i:, W«SOAI4tWSa 
ItfilCtHJns. cnBOBBttMKtt 1 /imttTO 
B/h*BB« t #«Ef**', coBB«affiSl«iB!l3t^K: 

[0 0 18] ^fregicfi, ^SSS«0. 1 — 1 0/tm 
^tfl-rct^T'^So ISBttS««0. 1 /imJ:»3/jN$< 

I*M0/imJ;W#<4Si: 1 BBaBBNIicX0j2i 
Crct*<T#*^ *ffiffiBafc»>-P7'>*-J»»ii:» 

[0 0 19] ±aoJ:3K3E»&T>*-aB*<»6n 
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[0020] frfr%*m$<omm.*mttz>tztb<omm 

•BrSrctoti'y 3— >JSM*&ilPLfcxstf*i'«Bi, C 
n&O&iPfcfToT^&^x;}?*^^ HUj£<D<fc3& 

saofcfrofctfy-rs f»k, Sftjfcfro-cv'fcvvKy 

AM, itJp%fT^TV^i/^x/— ;U^J3M. hu^©^?^: 
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[002 1] C u - WSJf/X(i-M o ^tOf «ii 
icfcmrZWmt LTlt, AlXttAI •&&©<, vfn 

T'txtv^ fcfcL, a i ^(ommumm^micm^. 
hk 9 9. 9fia%j-^±*w*L<, 
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A^i: J ?-r<^^A^T-fe5„ ffi, Ig/Ptf 2 0 /tm«i;y 
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f£g£#;LS, IPS, XfflSMM*©K2&Stt l 0" s To 
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[0023] jca&ftiftA i o*»*ff 
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A^T-aS-So S«(±^#tf>^flCi!ipSaLTtL&<TtJ; 

iP^L&^if^T'fcjiiS+lcSffijSStf 10 0- 
2 0 0"C*ISk:3:&©;!>^gilT-&3o 
[0 0 2 4] $/c, &?IJf ©JE>fiSc££fc LT. 

<t y WBfj^-s A^ytiitistcj: y mm Ltz&. n^t l < 

tt*8ttX»4H7ctt*H«f c i: £ «fc -o X t> 

IScWT-t^ Mfcti, ^Sttfe L < CiilTTitetfX 
*ffl^fc?SMCJ:yA 1M*»*U *a*fcl/<tt^g 

*£©if^»c«±fa^g}£fc[!g8lT*<&£#. 

0. 1 jtm*$IKi:T*/h2< &3fre>T*£3o t£^T, 
cn^lIHfc&S^&E'i^ffxy:, — )KS<5tC 5 0 0 p p 

[0025] jja««Ji*JB«-r**tt©a»tttti: l 

Tf±, gffifl^^J I Si^ORmaxT-0. 1-2 0 

A'Rma xt'O. 1 (imiD'h^i:> ±xE©<£-5&& 
HMMI&&}&£ LTt?tM7 yh-®\$km%% 

^<^5/cfe, ±12© 1 O-'Tor r J-xT<O^S^t# 

act ^sitic * y , Mla^^o^£ B B B ^s^gA , o.i/»mi 

LA^L^:*^, ISSRniaxtf8/imJ;0ffi<§5 

fc46, g^t't R m a x * 8 (i mt C ttfllcflf S 

[0 0 2 6] %tz, mtt<DmMm-£<D$kft*ffitcTrctb 
40 fC, S^SBSlc^UfcfLOj^^^: 10 0/1 mJKTtc-rs 
Ci:^2*LV>o ?L<D^^^ 1 0 0 (imi t>S<^:2. 

JB*^— *JP*T««-T*ci:**H*»cfty, SS5tcif 

[0 0 2 7] ±ILftiil^Mt5S»tt« 
5> Sffi»» t b T ffiffl 3 nt V >5 WSt//X« M o £ C 
u t^rifi!c»i:-r-5^fe0, 0"J*fc«$PfPg 5 9 - 2 1 
50 0 3 2 ^aSHWfBBIB 59-46050 ^^IBVlclSffi 
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ZtXT^Zo COWM/XtiMofcC u&^J&ftt*? 

WgtfS — 4 0Sa%OKHib , »*Lv^o MA(f. ±ie 

C u fHiBtf 5-40 li%«T's 
*<il»5 — 1 2 x l O-'/t^&So Si, G 

e , G a A s ^©SffiaifflO^^JR? 3 
-4 x i o-Vtgg, $fcS«fc:^LTflJV>&n3 

/r-^TM — l ox l 0" 6 /tggt^§ o CftSOH 

&*>^ warf/xttMo u -r*-&&<o 

C u<D^ffite±IE5~4 0fiffi%<D®Htf£?3;lA\, 
[0 0 2 8] Ch^OWStf/XtiMoiCu* 
Hf&ftt* Wt»5RRtf/XttMo»5R*CCu 

-r*»»8;it:<fc*a\ xiiw»*atf/xi4Mo»*fc 

[0 0 2 9] 

mmn 

Si AM 0lI%Cu-W, K»2*M 5M%C u- 

w, Hft3^2 0iI%Cu-WT6S o Sfc. m-'e 
U?f^li, H»4 1 0fifi%C u-Mo. 
iSS5^LTl 5ii%Cu-Mo, S.t/MS-6 t IT 
2 0fifi%C u-MoTfe^o 

[0 0 3 0] cn^O^M, Iff 1 00mmXi2 5 
mmxf^2mm©KWi:iPXl/c^ SffifcffiBMFPX 
Sfctt:T^XhftlX«»LT\ £T©Httfc:o^T*ffi 
ffi^tf Rma xf 1 |/m^^5^^ tCjtaXL/c 0 

fc£fi#©KS*s e Masses c tic* ^ffiicjg 

[0 0 3 1] »5ftfe*»fO-Si*t, sg»S#:<fc!) 

>^-lc}§AL> 1 0" 5 To r rKTOKfi«t«S 
T«ffi»«Lfc«. 3R»«fcbT«ft9 9. 9fifi%fct 
±<OA 1 fcflBl^T. ^TOHSicoi^TA 1 «Sg£: 2 
/imOlBft«*Lfeo **M*©Jlffl*tt 1 0" 3 To r 
r~l 0" 5 To r rO(EIIcH8L, 
ffiOSfiti 1 0 0 — 2 0 OWofco 
[0 0 3 2] ft*»±lCj&£<*ftfcA 1 »«JH®JP** 

W gj & ft 
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50 
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fflffl ag wiraaatt p c t f£&g hast maa 



1 «TOB±fc:a«S*ftfc:J:0«««tifc»ffc»OHJP* 

[0 0 3 3] 
[*1] 

Rm a x a«BS A 1 Si? KfcB 

ttg (wtX) (A) (Mm) (um) (A) 

1 1 0.9 2 1.0 500 

2 1 0.8 2 1.0 500 

3 1 0.9 2 LO 500 

4 1 0.9 2 LO 500 

5 1 0.9 2 1.0 500 

6 1 0.8 2 0.8 500 

[0 0 3 4] c©cfc5k:^fi8Lfe»KS©»K»^5Wt 

Zmm-tZfciblC^ J IS K 6 8 5 OlCg-^TffMB 
^tToTco «fflLfcltlttl7^5-t7 0I1%M 

2 0(DH»S«AOa— «JtC«a&B*JP^ 2 5/im 

t> i 8 oicTi^nnsfbs^. coaMtSL iso 

[0 0 3 5] IfStlfcJ I S K 6 8 5 0<?)§aSmc 

ft. PCTMi (Pressure Cooker Te 
st)L Rtf H A S TSS (Highly Acce 
lerated St ressTes t) ^tl^ft 

s^3as*»£u »*«a2»c^Lfco iastM 

*;l/60»tt, 1 5 0TCO*B**K:3 0»fttf-6 5t 
£3 0 #2 S^"*^ 1 0 0-9-^;MTofco P 

121tX100%RHX2atmOW 
ftSJ<DPCTBK£Lfc 0 Sfc, HAS T££i$&x 12 
5°CX 8 5%RHX 2 a t m<Dit8gfeft £ bfc c 

[0036] sdaueonctt. »«\^i4s&i c*- 
bif^y) ^m^m^fco ep*>. m 1 ic^rc~t<, 

5 Omm/m i n OJSfi[-eH»)t*fitt*lRl*i:5lo?io 

COT' fee /Co 
[0 0 3 7] 
[«2] 



^ g (kqf/mro 2 ) 



MS 

1 



2.1 



IQOtKW TOOOWj! 1008SBB 
1.5 0.9 1.2 



300B$IB 100B5B8 30Q15RB 
0.6 1.2 0.7 
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0.9 


1.2 


0.6 


1.2 


0.7 
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2.0 


1.5 


0.9 


1.2 


0.6 


1.2 


0.7 
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2.0 


1.5 


0.9 


1.2 


0.6 


1.2 


0.7 


5 


2.1 


1.5 


0.9 


1.2 


0.6 


1.2 


0.7 


6 


2.1 


1.5 


0.9 


1.2 


0.6 


1.2 


0.7 



[0 0 3 8] ±m(D&%:fr£>ftfrZ>&5^ &UHtt> 

wm&&%>&, mm&umk<Dm&&Att>\c, 0.5 

kg f/mmH^MmSg^SUI^o # 

mmmtL. mt&\ 5 o°ct*2 4mm$mi,rco sa» 

&<D$im<D&mt 2 k g f /mm 2 . 1 0 0 V-f 5 )\s<D 
SSf>f^Mi(il.6kgf/mni 2 , 10 0WWP 
CT^fi(il.2kgf/mm J , 10 0»HAS 
TISgimti 1.3kg f /mm 2 tfeo/c 0 £/c. 1 0 0 
O^^WfiW^^^W 1.0kg f /mm 2 , 3 
0 0 WPCTM»iO. 7 k g f /mm 2 , 300 
»HA S TlSg^iO. 9kg f /mm 2 Tfeo/Cc 

[0 0 3 9] ffi. ^BiM^Jg^bTS^M^S^^n 

&fiTO. 5 kg f /mm 2 J^±^&nt£KM£:V\, fcf£ 
U cntcip^TSS^^^^. PCTMi, HA 

tiPCTXttH A S THi«l O OI$KH£*T*a& 
D> cOi:StMaStTO. 5 k g f /mm 2 ^n 
fcf±<IH»b<ft<. ^HWcfttSChA^fSo 
J£U SttlcfiKlM l 0 0 o+M^;W£ - 



**\ P C TX&H A S TtOftTJi3 O OffltOMiS 

W3««H«*<*<. a»«0. 3 kg f/mm 2 ^^. 

[0 0 4 0] C<D£51C ¥SttgKJ9SKlcS$2n 

P C T^MH A S TtWOlBKBSBToaiftSftSTf 
fc/cU ±IBc0J:-5tciSfi'9'-<^7l/KKO l 0 0 
PCTRtfHAS TS»t»<O3 0 0W 

[0041] itgga i 

20 SCu-W^ C u-Mo-g^^SiSLfCo Ltl^£D 
S^±^A 1 *BW*3R«"r«IRfc. 0- 2 
Torr~10- 3 Torri: LTc&L9U*. MMM 1 £fH 

*4SS^a i Lfco f#&nfc*a» i 1 

~6 f tcov>T, HfigfiWl i:RSoil^i^TJ I s 
K 6 8 5 0JcBcJ^T»B»*a«*jB«U 

[0 0 4 2] 
[*3] 



W flit m & 1 g (kqf/mm 2 ) 



(am) 
0. 05 
0. 05 
0. 05 
0. 05 
0.04 
0.04 



1.5 
1.5 
1.4 
1.4 
1.4 
1.3 



0.7 
0.7 
0.7 
0.7 
0.7 
0.5 



0.5 
0.5 
0.5 
0.5 
0.4 
0.4 



un 
v 
r 

3' 
4' 
5' 
6' 

[0 0 4 3] ±EISRtP6#^S^3K: 

5S*©*{bV»L < * i^PCTMHAS TKKTO 40 
1 0 0»B«*'S'*T*'&3ft*ttl/^ , rtlt 0. 5 k g f 

[0 0 4 4] HSSgQ2 

±i2Sfifiw 1 1 mmtt&T\ i o mm% c u - 

»BW*»J«Ufc^ ^OBR»cKSfi*l 0- 2 To r r 
^10- 6 TorrWci:ia^ A 1 ttWI4)«ll 
feg^TISa 4 ic^f u £ < SJ{fc;£-ti:fco IS. itoM 



gjjg igowj* looowft ioob^m 3oob£«i ioob^bb 300Bfia 



0.3 0.1 0.3 0.2 

0.3 0.1 0.3 0.2 

0.3 0.1 0.3 0.2 

0.3 0.1 0.3 0.2 

0.2 0.1 0.3 0.2 

0.2 0.1 0.3 0.2 

0.9 fim. BtXfA 1 mm<V^m*2 |imt^^ * 

(D±<D£t&m<tm<ommi* 5 0 0A-e« o 
[0045] fe,n/c§M^o^T, mmm 1 ^« 

(Dffim&ffl^TJ I S K 6 8 5 0 £S^TS^3&tf 

^ao^u^o*ss^a4^w^T^u/c 0 i4^S 
^6»3b^<fc-5^, a 1 jsawosisstas^o. 1-1 

0|im«i fflBRttHKSfefeO. 5 Kg f /mm 2 W 

©5&{bb<SL<. P C TRUH A S Tmm<Ot£& 
3&ftfcfc0. 5 kg f/mm 2 OT^J:0, JBfrttttdStf 

[0 0 4 6] 
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CS4] 
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PCTgM 


HASTiM 


MS 


( p. m) 




ioow* iooow* ioos^ 3oo^fp^ 


iooe^ 


300&5R3 


7* 


0. 05 


1.4 


0.7 


0.5 


0.2 


0.1 


0.3 


0.2 
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0.1 


1.5 


1.2 


1.0 


0.9 


0.7 


1.0 


0.9 


9 


1.0 


1.9 


1.4 


1.2 


1.1 


0.9 


1.2 


1.0 


10 


10 


1.4 


1.0 


0.8 


0.8 


0.6 


0.9 


0.7 


n* 


20 


1.4 


0.7 


0.6 


0.2 


0.1 


0.3 


0.1 



[0 0 4 7] 



±Bmmm i £mm*j5&T\ i oii% c u -w^& 

mm*ms&~? z>ct\c&K> mmc km * ^ Tie 
a 5 tc^-r < mt^fc Q m&mitmm* 
urn? a i mmm*&f&Lrct)\ tlr;?** 2 oo/im« 

figffi*^ 1 0" 3 T o r r — 1 0" 5 T o r r Og^g^ffi 
OCt^t'tf, 10- 2 Torr-10- 3 Torri:^ 

[0 0 4 8] 
[fg5] 

RmaxaS$ A 1 Sift KfcJg 



20 



*OiKffl^TJ I S K 

ttSgr^^o. 5kg f/mm 2 ttii:milg^tt 
*fiott^tf, ?L8S£;&M 0 0 /im^Sx^M^ti:3 

<. «FlC3OO«pHI(OPCTjSttfHAST60Bia<O»'& 
SS&0. 5kg f /mm 2 i^Ti:^ofco 

[0 0 5 0] 

[*6] 





(wtao 


(A) 


(um> 


(tfm) 


(A) 


12 


10 


10 


2 


1.0 


500 


13 


50 


50 


2 


1.0 


500 


14 


70 


70 


2 


0.5 


500 


15 


100 


100 


2 


0.1 


500 


16 


200 


200 


2 


0.1 


500 



& g (kqf/mni 2 ) 



MS IQO^Oil' 100B?f1S 30085113 IQOIS^ 300^^ 



12 


1.9 


1.4 


0.9 


1.1 


0.7 


13 


1.9 


1.4 


0.8 


1.1 


0.7 


14 


1.7 


1.2 


0.8 


1.0 


0.6 


15 


1.4 


1.0 


0.8 


0.8 


0.4 


16 


1.4 


0.7 


0.8 


0.6 


0.2 



[0 0 5 1] 

±ffinsMffl 1 1 mm&Ji&T\ i o mm% c u - w-&& 40 
7^-r<fc^tc^fk^^fco m^, $knm\ tmmtt 

a 7 iCT^Lfco 
[0 0 5 2] 
[*7] 

50 



17 
18 
19 
20 
21 



1.2 

1.2 

1.1 

0.9 0 

0.7 0 
Rma x 

0.08 
0.12 
50 

100 

120 



0.8 
0.8 
0.8 



5 
3 

a 1 mm 

(um) (ixm) 



2 
2 
2 
2 
2 



1.0 
1.0 
1.0 
0.1 
0.1 



m<t® 

(A) 
500 
500 
500 
500 
500 



[0053] nffiflj 1 £mm<Dmm*m^T j 1 

S K 6 8 5 0fc:»ra^T*Ig»#5S**il!l«U 

SMOfiflfiStfO. 1-1 0|imO«Sfflrtt?fe. R 
ma x#0. 1 /imj; D/J%*V^X*i 1 00/im<fc^ 



-7- 



(8) 



13 

h$t) mmr'im^mi3mm±^<r)tt^o. 5 k 

g f /mm^^T'Sb^rciiK f#(C 3 0 0 B$ffl<D P C T 
MHAS TSS^moS^gfiO. 5kg f/ram't(* 
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[0 0 5 4] 
tig 8] 
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8MB 




P C Tf£< 




HASTg^jg 


MM 


MS 


1000W* 1005ffig 3( 




I 100B$P^ 300^ 


17 


1.4 


0.7 


0.5 


0.6 


0.2 


0.7 0.3 


18 


1.4 


1.0 


1.0 


0.8 


0.6 


0. 9 0. 7 


19 


1.9 


1.4 


1.2 


1.1 


0.7 


1.2 0.8 


20 


1.4 


0.9 


0.7 


0.7 


0.5 


0. 8 0. 6 


21 


1.4 


0.7 


0.5 


0.6 


0.2 


0. 7 0. 3 



[0 0 5 5] gc/c, ±m(OmmmVRma x#8 /imifi 

ZCttfftfr-Dfco PCT|£^&tfHA S THIS 

t3 0 0^^:Mx^fi^OBXtt^5iSLfci:c 
5, CtlGRmax^S/imtOMWT, 
0.3 kg f/mm 2 OTOtWl 0 %^OSJ-&T% 

[0 0 5 6] 

imm2 ±M^mm 1 mtai&^s r% 1 o mm% c u 

SiiT'A 1 ^S^^JBfigL/co ink ^^S^^fig^n 

%S m & & & (kqf/mm 3 ) 



0 fi mT^o/Co 

[0057] ^<q&. XMip^3 o o°ctcT*m#&-r&c 

A 1 ISMJW-tlcMM 1 5 0 0 AcO^ft^^rJg 

l«SJl<0±tc. SHtJli:LTJP2 5 0 0 k<DT)V^r^ 

2 2M2 3lCO^T. ^SSMl tf^O«B!t*ffl^T 
J IS K 6 8 5 0lcS^^Wg^g»£l, 

[0 0 5 8] 
[S9] 



gift/i mmi wmm pct hast imm 

MM (A) 100Wfl> IQOOWfr IQOBfflg 300B5flg IQOfgfB 30QBffia 



MM 

22 
23 



1500 0.8 0.4 - 
500 1.8 1.4 0.9 

[0059] bmfflkfc&K>mj£Ltcm^m<m*^-? 

?L<^ ^Tg^M^O. 5kg f/mm 2 OTi:^ 

3ft 2 20^@^-Kte> fflco^MM^±T«flii:A 1» 
IIOSIT^I,01CMLT, KfbSt^A 1 MIl^W 

[0 0 6 0] mtMh IT7^ h/f £rfgf£L 

0.5kg f /mm2J^±OS»^g^je^« </0 

[oo6i] mmms 

a l/i ® m n 

( \i m) 

24 0. 08 

25 0.1 

26 2 

27 100 



0.1 - 0.2 

1.1 0.7 1.2 0.8 

±mnmm 1 1 mm^mr\ ioii%cu 

*mj&Lrc 0 CO^SI^Rmax(il/im, ?L8S£ 
teO. 9 |imT'So/c 0 ^tc, CO^±tC. ^SSCTl 
£^tSS:7}SrC*A l&S/t^fBtfcU fOA 1 «fg/KD 
§Up;£Tf2i! 1 0lc^?£5lc^{kZ*trz o ft. 

#a l^s^^ffitce^fbtc^^^^nrc^ 
[0062] ^<d^> &umz-D^T. mmm 1 

OiflH^fflV^TJ I S K 6 8 5 Ol£«^T«?J§iJg^ 
[0 0 6 3] 

mi o] 

^ %S m. (kqf/mm 2 ) 



UmWMk^m. PCTMB HAS Tfj^Jg 

loowfr iooowjv ioo^^ 3oof%fia iooff£fia 10mm 

0.8 0.6 0.6 0.3 0.7 0.3 

0.9 0.7 0.7 0.5 0.8 0.5 

1.4 0.8 1.1 0.6 1.2 0.7 

1.0 0.7 0.8 0.5 0.9 0.6 



1.0 
1.2 
1.9 
1.4 



-8- 



0.6 



(9) 

15 

28 150 1.0 0.8 

[0 0 6 4] ±n£(D&%kfr£>ftfrZ&v\C^ A li 
(OmZtfO. 1 lim&Q'hZ^MHRTJ 1 0 0/zm£D 

^L<, PCTMHASTMSl OO^nftOSda 
jgtiO. 5kg f /mmH;U:T*llffl±K®f2:S:^t>Q 
mc3 0 0«FMOHH«»(0»Bft^3aj[*iO. 3 
kgf/mm'ttTtSOx BfcSS LVMIIittU'^l/ 
ttj&ST^&frofco S8, A 1 ttWI0W$#< I O 0 ^ 
m«fc9*#^tt»©^*-Htt. iTA l&?SJBf*9<D 10 

&mv&^rco MiP i o o /i mo a i &mm<o& 

fc* ±B*aMBc»^T, A 1 ffiH/l<OjgJP2 0 fimiS 

S£oT, gUMt*#*-r*i:, A 1»«B<D 
JPWi 20/i milt«T^So 
[0 0 6 5] 1656806 



10-284643 
16 

0.5 0.3 0.6 0.3 

*&mmtm<omzte£T s o oAt^fc 

[0 0 6 6] 

Kn] 

9 91I%A 1 -Mg^ 
9 9II%A 1 -Mn^ 



9 91 
9 9j 
9 91 
9 01 
9 01 
9 0] 
9 01 



l%A 1 - S i 
t%A 1 -Cu^S 
1%A 1 -C u-S i Si 
i% A 1 -Mg^ 
t% A 1 -Mn^ 



1 1 mm*75&T\ i o mm% c u - w<&& 

2 2 |imi:ML/co ±iE^OMffl?Rmax 
aSOtSSSSCi^T 1 . 0 rru MA! &HJg±<D * 

w m & m. i 



SgWJaHftg P C T HAST ftag 



MS2 9 

as 3 o 

W&3 1 
MS 3 2 
MS 3 3 
MS3 4 

mm s 

MS 3 6 
MS3 7 
MS3 8 
%C u-0. 
RXfS i ) 

[0067] ±i2*H8ttA i mmmvmf&mc s o^ 
*>\ mmm i fcH«o»E*ffi^T j is k esso 

Si 2 ^^Lfco 
[0 0 6 8] 
[«1 2] 
g (kqf/mm 2 ) 



[%A 1 -C u-&& 
v 7 ^;!/^ > (9 4. 511%A 1 -4 
5 li%M g - 0 . 5 11%M n - 



F e 



urn &m umm wmm loogag 300mm ioobsh loomm 



[0 0 6 9] 



29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

mt$>. o. 



1.8 
1.7 
1.9 
1.5 
1.7 
1.3 
1.4 
1.5 
1.5 
1.4 



1.3 
1.2 
1.4 
1.1 
1.1 
1.2 
1.1 
1.3 
1.2 
1.3 



0.9 
0.9 
1.0 
0.8 
0.7 
0.7 
0.9 
0.9 
0.8 
0.8 



1.0 
1.0 
1.1 
1.0 
0.8 
0.9 
1.0 
1.0 
1.0 
0.9 



0.6 
0.6 
0.7 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 



1.1 
1.1 
1.2 
1.1 
0.9 
1.0 
1.0 
1.0 
1.0 
1.0 



0.7 
0.7 
0.8 
0.8 
0.7 
0.6 
0.7 
0.7 
0.6 
0.5 



5kg f/mm 2 W±OM 



4>&1>MS3 4 — 3 8T*te. A 1 #9 9fiS%<E>iSS2 

9-33 ictt^z mmmz+<Dmm&M&&<D&&& 

fil/^Uifi^tOO, 0.5kg f/mmie(±0»§ 

[0 0 7 0] |gffigj|7 
±f2^ttfl!ll £Hfl»CLT. 5 0ll%Cu-W^ 

figLfCo IP*k K«3 9Ttt^«*flEitiK:»tt*-a-rcA 
l|»*^X^U->ai8[I^Ccfc») 5 OumWU fiSS 
SHSTK 6 0 0 °CTM BSfflSSie Lfc, MS 4 0 VUG 



40 



50 



A 1 »*K«fflBtt*«»LT5 0 
fim»ffU nt»t«ISLfe. MS4 1TOA 

[0 0 7 1] fol, «a»fco^T\ £MH l £n« 
(D®m*m^TJ I S K 6 8 5 Ofclg-^TfitflgJg^ 

iS?liiT0.9/im, A 1 «TO©iBStfc&ti:±T 1 . 
0/im. RtfA 1 «fflS±<DS«ltt{fcHOjP^tt^T5 

[0 0 7 2] 
[Si 3] 



-9- 



17 



(10) 
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mm m§MM&M pct hast -&%>m 



Mft j&g 100Wfr 1000W* 10Qg#fi3 

39 1.8 1.2 0.9 0.9 

40 1.8 1.2 0.9 0.9 

41 1.7 1.2 0.9 0.9 

[0 0 7 3] ±!2<Oj8*fr&, ±f5<Dl/^n<D*ffifc:J: 

^aWat/<WttSt«»<0»*3fi*4: fe0.5kgf/ 
[0 0 7 4] Hfigg!l8 

±ian«s«a i ^f^atc it, c u -w^x« cu-m 

/Co 

[0 0 7 5] 0 2tc I C/^y^r— ^T*«. *^OSfi 
2 ©***ICU:, *i*fy^43W«W: 

/ * y — ^*f* 2 tc & g 9 »3» * ti Z> „ 
[0 0 7 6] 03<D I C;Vy^^ 020^7^- 

^^tk^LT. ¥#^yy4^Sffinc«fli^^og 

^ 2 fi£V7* 'y^SP6 fcfefcSfiSHtfBHn 

CCD I Crtvtr—Wtt.* *fSWe>S«l©A I»|fg 

[0 0 7 7] c^9^i^7y4^isnclg 

T^^o iSL B4fcH3^T> ^OfSO«j£ti:0 2&tf0 
[0 0 7 8] VA±.<om2~4fcl5tf2>>^»'r— ^#f*2 



vxmtA igogjga googa 

0.6 1.0 0.7 
0.6 1.0 0.7 
0.6 1.0 0.7 

fc^X-b^^^^^r#^jao«EfigSfiAM 0 0 0°Cbij 
[0 0 7 9]fcf:U cn^>CO/^y^r-> ? *i*2tC^L 

t^ssc 1 qkubmu* ^7^r-^(*2M¥ 

^77 p 4^WlggOii?i$i:t^^fe§^ c 
[0 0 8 0] ft&®&tm&?2>rctbic>*vtr- 

2 teffi t> raw- e>nfc&« y — f e> 8 o 

^-i/**ft:2^t3Wt/cMOtO^§o CtlZCD 

«<*?-y 74 

[0 0 8 1] IP"5. ^5^7^r- 
#{*2teC u?S[HlS&gBI§U 2tt#0#U-Y^ Ft— ^ 1 
1*SU *0**SWc¥#tt^y:/4tfTAB (T a 
peAutomated Bonding) SUtC ,£ 0 

^oi2^ss 1 4 tc. as i K^n^ftf'y^ 

lip Chi p^^n> ^«ffi3£*fflf7y4* 
6 0/Vy^-^<0¥SI(*^y^ , 4 0^ttatt±l5MI8 

[0 0 8 2] i70I C'W^— S^ttlMB^:— 7l/F*^ 
^T^0. U-H7U-A1 6tCffe^^^;I/Al 7^/V 
LT*f§WOgffi 1 ^LTSSo C^DSfi 1 OA 1 

*^LT*»»:f7^4tf8^«n, 
6 ^^^7^4 Jih^vx^T-^e— ;l/Fj£MJ:0 
#>T>r -fir— 7 «r$*T*-7l/F«Kl 
— ;UF3ftTV>* 0 JSS, COIC^^W 
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[oo8 3] <:n^02~@7(Dic^-^— >*m 

Sffi 1 (C08(c^-r<t3(;: A 17^1 9 zi— > 
<tfl§2 0^£rtLT&-&-f£, MIC 0 2~8<DIC^ 

■y-jr-vHcfc^Ttt. ?gg«@<o¥jSfl^-yy*m®-r£ 

M CM (Mul t iChip Module) 
^•y^-^Cfc^S£gffl5Ki£T*;&So ^0 
[0 0 8 4] ink 02~8«D I C/<7*- i^ClCfcV^ 

[0 0 8 5] f^tC. l2~80#IC^7^r->"t¥ 
*<*^-y7°4*}§ScLT. jaS+J-1'^l/KKl 0 0^ 

PCTHSlOO^ffl, HASTKM10 0KH 20 

zmmisfco ^(Dmm, a i mmmz^-tzA i - s i 

C«BS(**»5fll««nte*«fliOStE 1 fcflivfc I c/< 
U A 1 «a®*fgfigL**>ofcA 1 - S i C&jg&fr 

tc*5<y*<D|g£#ffiJi>e>tu CCD^v-y^tc^HLT 
^■^-fcSfiliiWiiLfcLtlcJ;^ I ClcgSt 
Ebfttf£ U S c i: #12*6 £ n/c„ 
[0 0 8 6] 

[fgBJiO^S] *f?Wlc<kntf, S^GSS^fcl^^^tc so 
flinfcW&tf/X»4M o i: Cu^t^ktS^*^ 

[HBSOffiJUftlKllin 

[0 1 ] mmm^&vM&cm^z&mfritTri-rmm 
[02] *mi<o¥mft%i&mm&*m^rz i c^ 7 y *o 
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[03] *f?W©¥3Sttggffl»K£ffl^fc I C/W* 

[06] *^W£D4^*gBffl«S^ffl^r ; :¥BB^-;l' 
[0 7] *5IW(D*»«:SSffl«t6«rfflv>fc*-;l/Kf 

A K^Sffi 

b mm 

C ofr^gp 

i mm 



2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 



#y-f5 Ft—:/ 
C ufflH&SEfi 



A 



[01] 



J 25mm. 



38mm 



-100mm- 



2 
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